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(54) immom] mmmm. zom&mtsttm&mm&mw 



(57) [ge»] 

mm. bw-* ffiifijfij nig t , HMbsaito&gaKtw 

r . p t , n d t^«Hflj&»6*») . muz*t ixm 
ftcomgw.it (Mr) i mam: ( m s ) t co& 

(Mr/Ms) #0. 8 5ELh-C*!J, SSttfcttSfcft 
#0. 3X10- |5 emu-0. 8 X 1 O" 15 e m u ft) 




( 

1 

immcom] 

L±fcsttfcKifij uzmmmam t s mm i imm> 
»cWLTait^f6iwa™t (Mr) tmm.it 

(Ms) fccOit ( M r/M s ) #0 . 8 5filLT'J> 0 . 

B&t-XybffO. 3X 1 0 15 emu~0. 8X1 

[»I2 3 «8cfcStLT*attrifiKOft«A#2 5 0 0 
[ 0 e ] VXkX'fo <9 . Sfi*|6jc7)ffill^| (Hc-v)k 
MSfc:** LTW&ffi^fcHtfj (Hc-i)oJt(Hc- 
v) / (Hc-i ) j&».5J£Lfc?**;i:£tt»fc-t*H 

WO-2 0 00 [Oe] "CfeSikilfat-rSIB* 
« 1 4 fcli 2 IgttOBKl^ttfe. 2 
[ff^JB4 ] SttflSttBtt. C r 1 8-2 8 a 
t%. Pt#ti* { 10-2 0at%, Nd^W** 1 
0. 5-8at%T-&£OT^&l><rfc£#ig!fc-t& 

« i 3couinxfr i aeeaossoeiiaft. 

[I9**5] MKttJfttf, B,T a> Cuj&»4>aStf*i 

#8 ait%ixrx'hm®frL>%&zt zmtt-t&m 
$m i 7^4 <Di ^-rtifr i JH(^sK<o«sgEjiasE«t. 

m^%mw&Tmimi-ft>tifi:z t mmb t& 
mxm i mi <r>\ mu? i Mea^^EiM* . 
[^*«9 ] smmnmmmiti* Kitmtztix 

[H*JB 1 1 ] m&tmifi* C o Sm-£&4£fJ s c o 
CrPtX2M (X2:Pt,Ta, Zr, Nb, C 
u v Re, Ni, Mn, Ge, Si s O, N&tlfBV) 

o-himtMHmik. ) *-attf**w»&&9, so 

0 [ O e ] J2LbO«Btfj£3r LBMfcfr|ft|*^«*g^|4i 

?a & i fc £^ t -t&m$m i o tiasicoMfiiM 50 



) ^2 0 03-679 1 0 

2 

ft. 

CIS^JSl 2 ] «tt»«±t, 4«5r< fc W±m 

(o&fa&zmit&Rftmwmb. wmtmtfflR 
tat LT±«c«icKrt LfcaeeitJi fc . «a« t * 

CofcijfcftfcU 4"&<i:^ Cr, Pt, Nd££ 
AJSmfrMt*). Cr^tl* t 18-2 8at%, P 
t3-3fi:* J l 0— 20at%, N d-gr^J^O . 5-8 

a t i^^^-y^h Ztiffli- S i 
[»ii 3] smittJi^jigjs-rsig(7)^t.^^ 

ttss:^ s-isKa. -e^s^K*^ . 

WmWSl 22^lil 3l«BO|jW(f[ 
.[000 1] 

m&±v®mmm£.mmm?$>i><7)X'$>'). # 

[0002] 

[«aw«»fi] Kmiens^a^ia-c^^A-HT 

■f^^E (HDD) (i N ^^^1211^*^60 

[0003] mmmztix^&j\-VT4 x?mmm 
tti*wzmLizmft®5m®M#mibA,b'X'$> 

bx-hh. 

[0004] z<nk o zmm&mmftx-te. m&$ 



( 

3 

[00053 cixtctt u m&mftcryMimmtfMz 
t* .y h im&±z <?&zt i. z t frt>fm h r 

[0006] 

[0007] W> ±IE^J: 3 t*(cWr^Ji 

[0008] 1fBBT2 - 10371 5^mUi, Co 

-c r% t &&<mwmmi,z&^xm7mb ixNd 
*tk#>bt&%±mjm*mwt& z t aq^sn-cn 

Uteww*. ftflfcfc. swatfl: (Mr ) tiamt 

(Ms ) £7)ltMr/Ms s jfiftRgggftftljl (-H 
n) , Sffl8SW*tt (Hc-v) / (Hc-i ) (££ 

LTfiitfrfoOflHSByj : (Hc-v), SJ£fc*f I 3( 
tfffM«: (Hc-i) ) b^tzWMMft 
nOSLfflmiif+ftTb h . ^fe'mt «fc 0 # < N d £ jg 

jd l-c i> k u matz x h mmmm.^m%mttz\ > 
[0009] «ttB^co^fi9^rf-5Ku (at 

Pt ( 1 6-2 6at%) #£#"f£b 

v fc Blttfl+^BiMW^^ffli:^*^ < & 0 -r 40 

r& z.b\,zkhJt x#±% < taht^z, mmmm 
izmz&mtbZixito . 

[0010] iot, SfiarficoK u £ Jifcfcs-tfoo, 
[0011] *HBJ{i, JJ2«lfc4B*T«rSftfc<,f5 

[0012] 50 



) 1SHJ2 00 3-6 79 1 0 

4 

H&t&Ttabfc, CoJ±i»tL« Cr, Pt^^W 

mi. &.T<r)mmzm"j<mi$:%i$.itz. 
mmumb. Bmmbwmft>ti. unw, c 

r) tttlft (Ms) t COlt (Mr/Ms) #0. 8 

5ELtc*g. ftmtimbmuwMt-jtyhmx' 

^ZtlhiSmmM^-^yhtfO. 3X1 0- 15 em 
u~~0. 8X10-^emuTf)lZb^<mb'tim 

m$m#X'$>&. 

LTfiiI#fa<DSBtta*2 5 0 0 [ O e ] VXlX'h 0 . 

sttfrrt^tsaaaj (Hc-v) ts«^LTTO^B 

(O^SI^ (Hc-i ) <7)Jt (Hc-v) / (Hc-i ) 

5m±xhizbmwLbth i ) fES^©miai» 

Lr*it**|*l«jB8Kflg»|fi«ff*«0--2 0 0 0. [O 
e ] T'&SCtS-iNfatt-S 1 ) ^«i2 ) iefJ<?)lSM 

4) ±Mmmimitz>t:tb<7)f$4(omni. mmm. 

Mit. C r 1 8-2 8 a t % s P t 1 
0-20at^Nd*fli«0. 5-8atmS 

*m*»6*4ii:t*M»k'r4i ) B^3) cou-ffi*> 

i mizmtco®mmmftX'b& , 

m\ B, Ta, Cu3&»6a{fix4V^-f<i*»lWBiaJ: 
2r#^, -en^7cScO-^tf^Wfi^8 a t KJgTFC&ft 
W4*^=5rl»^t^®!t-f 1. 1 ) TM4 ) 0)\vftuj> 

i mzim<mmmmw.x% i . 

ia j i ) ^ss ) co^itifriizmmmcomw.M®mfr 
htchz b mtkb -fhmmmwfxhh . 

tta*^^«$^fiK«jttJi(7)ift±^jatta* { i ) ;!> 

^ 6 ) <0V^-f#u&» 1 {=^fBtt<OSmaffii*^^S £ b 

mm.b^hwmmmkx*hh . 

^RHsMRfl: L < f 42fc S tlT v ^ Z b Sr ttft 1 1 1 



(4) 
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i o ) iMmmzm&titzfrcomi o<r>%m±. im 
1 1 ) JiMmMzmki-itzfromi im,wi$. mm 

WSfiK CoSm^itiit. CoCrPtX2M 
(X2:Pt, Ta, Zr, Nb, Cu, Re, Ni, 
Mn, Ge, Si, O, Nfc £l/B<r>d h 1 mttz\t2 
SJJUio ) &1Stsmifrt>%*). 500 [Oe]Hi« 

m&]ttLmt*m*w^*m\*\X'hh z t zsm 
fc-f t i o ) tfe®?«fe#i$frc'£>!.„ 

SAttHMi j: , mimmfimmzttixinzmmz 
ei*u lamamnk . mmt m<kmtixn* 
tts mwmmmmfccQWkijmizii ^x , smstts 

U 4"ft<fci>, Cr, Pt, Ndt-^/Ctftffi^fei 

0 v C r#:f*#* 1 8—2 8 a t%, P t#W4# 1 0 
~2 0at%, NdttMtfO. 5-8&t%?h&X 

1 3 ) ±8ffllH*jWft-fS3trt(?)S5i 3«!Bli SB 
^ttgco^f ■g»X^X^--y^^xcoEjj^3-2 0 * 



10 



*pak-tizt &(mLk-t& 1 2 ) tzmnmsmm 
1 4 ) imnm&m-? htz^mi 4«o^(4, 

^o^xtig-tis^^tf^ t zmktz 12) t 



20 



sit £#® t r&wsafflmat&bi . 

fctJ t >T * *>£#1# 5 0 a t % £j&8;t £ *> C7)T'$> & . 

[0013] *aH?ttaHBm#^< ttcr, p 

t, Nd££//ei,v6. NdSrPtcOffftTmSn-ri. 

o , Bkmvmm&m<Mzm%p tnm 

tiU&ZWl&Zk *>*T# 6 05T\ P t ^fftjjflWn Lfc 

[0014] NdOffiftObli&il 1 ifflv^itt^ti. 
[0015] 





&£ 




Mr/Ms 


-Hn 


Hc-v/Hc-i 


vlsb 




(at*) 


<0a) 




(Ob) 




(xiO" ,5 omu) 


1 


Co20Cr14Pt 


2700 


0. 81 


-200 


3 


0. 75 


a 


Co20Cr16Pt 


3500 


0. 85 


0 






3 


Co20Cr18Pt 


3800 


a 91 


60 


3 


0. 82 

0. 85 


4 


_-Co2QCr20Pt 


4200 


0. 95 


600 


3 


0. 93 


5 


Co20Cr24Pt 


4600 


1 


1500 


3 


1. 1 




__Co2_QCr10Pt 


2400 


0. 75 


-800 


3 


0. 66 


7 


Co20Cr1 0Pt2Nd 


29 SO 


0. 95 


O 


5 


0. 65 


8 


Co20Cr10Pt4Nd 


3800 


1 


200 


7 


0. 57 


9 


Co20Cr10Pt6Nd 


4300 


1 


1100 


9 


0. e 


10 


Co20Cr10PtflNd 


' 4600 


1 


1O0O 


8 


0. 62 


11 


2o20Cr10Pt10N< 


4000 


1 


300 


5 


0. 75 


. 1? 


Co18Cr 


1000 


0. 63 


-1500 


2 


1. 1 


13 


Co_1_8Cr5Nd 


.1200 


,0. 53 


1 400 


2 


_L 16 


14 


Co18Cr10Nd 


1100 


0. 53 


-1450 


2 


1. 2 


IS 


Co20Cr8Pt 


2200 


0. 61 


-1000 


2 


0. 6 


16 


Co20Cr8Pt6Nd 


2300 


0. 62 


-1000 


2 


0. 6 



ffimmLkz&tosmmk lt r uiu* 2 o n m^u 
zx'B&i. *co±.izmwmmmk ix. mm 

[ o o 1 6 ] m i iz^t^mm. mw3m<Mmii* 

(Mr /Ms ) <nmmfflu<nmt<mm%m£$?tKy> 



m.zmfimx'h') , (h c - V ) / (h c -i > \m 

[ 0 0 1 7 ] t fc. v I s blijSttflatSvE-* y h ( 
SHtft«»t-^>h (vlsb)it VSM 



(5) 
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*ft^t:gm®/&mcr>m&j\incr)8m} (Hc-v) cr> 
[0 0 18] ( I ) TI2«0>- J f-P>y^ (Shar r o* 



8 



*ck) J. AppI. Phys. 62 

( 7 K P 2 9 1 8, ) mi^##M£T-?£ft 
ALT (KuXV) / (kXT) 
[00 19] 

mi] 



4 (Hc-v) -HcO {1 - [ (kXT/KuXV) /I I n (At/O. 6 9 3) ] ■} 



[0020] A=1X10\ n = 0. 5, k : tf/k 
W/m.. H c 0 : ai»±Wft*fifflW 

[0021] UttWfctilTFO J: -3 tadtttfc i t 10 
6. 

( i ) »fl«K*»eti8<o i iv-rhtz^x^^m t $• 

flj&HftfcStf <W*.tf, 3 08\ 6 0g\ 18 0#\ 

3oosk 6oo#) , -etim^kffl^^ftjK^ 

(He ) m«^ffl^{±, HKtffll^ 

WVSMifcilKer r SMUCJ:«tt»|$fSttgeK 

[00 2 2] (2) mMOfcl&fcS-tirtrfc&tCmflOO 



[0 0 2 3] (3) ift^T-**, (ln(AXtI 



20 



»/0. 63 5) } °-5£X«k HcSrYWfc U^7 7 

[0024] (4) ro-yhLfcT-^^jaRBjas 

[0025] (5) i&WmnmfrhUcOX (kx 
T/KuXV) o.s^ YMJfr*>/i>Hc0£|^JK 
4. 

[0026] (6) CflfrMKuXV/kxT) 

[0027] (I I) ifcfc. jRfcfc (KuXV/kX 
T) *TIE05CfcftXfC?Sttfl:S8Slt-pcvh (v I 
sb) £#it>6. 

[0028] 

HR2] 



(KuXV)/(kXT) =HcOXvlsbX0, 5/ (kXT) 



LPt^»^j D $*Tv^. *m&. mix (h 

c) . (Mr/Ms) JttiiiJDfCV^, -HniittjD 
1/0>4j&* mttilOfiiBSmM^tt^^ (Hc- 

v) / (Hc-i ) fcSHUi&fefifc,*. trL,*. ten 

LX\*h. 30 

[0030] mMm<mmmm<?>tz#>£.p t* 

■fiffiftltt £2xW" h Z t HT- * -f . BHttiflawfBSff 
[003 1] *l«*eR6-10fe^rfJ:dfc, 

pt<oftbOfcNdtaaiL„ -e«aan**JijBLfe« 

£\ PttRitHc, Mr/MsJt(iii3PL.TV^„ 
* ft - H n £HJn;S i i: & ,1 fc . 40 

(Hc-v) / (Hc-i ) cr>mi>±% <%~iX^&<7)? 

mmm&mmmztix ^tzt tftmzti. 

^e*Hc, Mr/Ms, -HnMtLhLTVt&fc* 

i tX'foh . P t wapftTfctj^r N d £ttf£#Hf38 

(Hc-v) /(Hc-i ) *at#U He. 
Mr/Ms. -Hn<0«kd^«m#ttSr|Bl±§-|fS::fc 



* [0032] Nd^8at%Sri@^T»t§ 
BBM$tt!WSTl/OV&. CoCr^H 
&&5&ftttf-R>P tltfioat %£9t0tttttt&&N 

»S^)iaS«*ttSR (Ku) #/Jv5nfc», iS^fiftt 

x vwmizNdn&wmmz, ta, 1 o a t 
[ o o 3 3 ] n d sM-ts i t xwmmmmi. 

^M^ft (NdCo 5^Nd2Co 1 730 
KhZbtffo&b^th* Ztlt>HdbCo<7>&Mft& 

fo^tih Z b (c i O&ttJf £tt^8S^M}ftt5@& ( K 

fcWLTSitfrlSltiSFJtftit-e, Sii3SmM*tt (H 
c-v/Hc-i ) Ojil*iA#< : S:l.„ -e^in. SffiS 
tt«^*^ftBfcft (He) s Mr/MsJt, -Hntft 

*fc p t ^mira*^Jft6ii$^^^fc o , n denffi 



(6) 
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[0034] zzx\ pt zft&zvz^^mim 

X s jasafSESt'^arfiUR^M r/Ms. -Hub 

\ »-3 ^asmtt^ttfi i tarn < t 6*14 . 

[0035] ^KWBMKOBtMEIWtcftoTtt. S 
Co£±jfcfri:LT-r<&<ikC r, 

Wit (Mr) fctt«Kft(Ms) t^JtMr/Msfc 

o . 8 5&±t ix. m&fmtmmssx-x > h 
(mx'mti&ft&wm^-xyhzo. 3x10 

15 emu — 0. 8X10- 15 emutJ)5tUV^. 
[00 36] ££>K, KfifM«IfcB&ttSi<«Chc 

(Mr) tmm.it (Ms) CDJtM r/M s , &mt> 
(Hc-v) , mW.1jftcr>fim.1J (Hc-v) bWPtfj&W 

m&J (Hc-i ) 0)it (Hc-v) / (Hc-i ) , £ 20 

IKSfMIf (-Hn) |6j±S-ti:TV^. 

[0037] zco&%. m&m±m^ftMffi<Dft±*?m 

Mvisb) cotmufiwi tttix^&cox'i&m&f 
*>m x*«< immmmiZim^m^/MXit 

(S/N) OTHrc*TV>**>?, WJfcO^fB^ 

[0038] aas^rfctt, ieut"7 r-acrasg 
%imu#mmzi5^xn. imitzT~9<r>w^.n^. 30 

[00 39] 

^<r>mmm^^thcr)X\ zzizm-tmsammb 

tt, #«tHS«l±fc. ttttttTi6JI2fc. EiftflHWI 
3t, fp^l4t, MESttS5fc. ffigS6fcjH?tJi 
7 t««^t«$titn§. 
[0 0 4 0] imtimilbLXte. 7;^^<>A, 7* 

[0 04 1] tfyXWLbLXM. TVUyrXtfJ 
x, &M3f?xtfb*)^ Tvl<7TXtf7ZtlXli 

)Vi.J^)^YifyX^mmX'%h. ±tz, »JMb5r 
yxb LTti, VWAm&Sitotf'yx&mmzttf 
X'ZZ. *y$v?mLblXlZ. iHffloK-fHT;P5- 

z\ixh<nmmim%b^mm®x*bh. 50 



1 0 



[0042] immu 1 fc i/ca. ts&wam^ # 

[0043] *!6WCtt. El^ttltf>Tfc«3BttJB2 
0 SIHtc^fie l fc SS**|6ifc:ffl®t izb tfx* 

%&frt>x'b&. z<7)ftmmiz % imn^mcom^^ 

[0044] mwmmm 2 a, ttatttm^^^r 
tmim^hztipczi. z^mbtxa. Fee 

o^&fe (FeCo, FeCoV), FeNi^i 
(FeNi, FeNiMo, FeNiCr, FeNiS 
i ) » F e A 1 3V£& (FeAl, FeAISi, Fe 
AlSiCr, FeAlSiTiRu. FeAlO), 
FeCrl^(FeCr, FeCrTi, FeCrC 
u) . FeTal^ (FeTa, FeTaC, FeT 
aN), FeMglM (FeMgO), FeZr|^ 
4(FeZrN), Fe C*^A. F e NjR£&, F e 
Si^-^#. FePI^, FeNbl^i, FeHf 

F e B$&&£¥(f S <I ^~C# 1 . 
[ 0 0 4 5 ] £*:F e * 6 0 a t %J3U:#frt4 F e A 
10, FeMgC\ FeTaN, FeZrN^cOfft^f H 

[0046] l»Tit!JB2<7)Wftt LT(i, ±IB«0{2 
*\ Co5r80at%tLh^t, Zr, Nb, Ta, 
Cr. Mo^>a^Sf<f:fcia*#*L, 7^7 

Wl^ttTJi. CoZr, CoZrNb, CoZrT 
a, CoZrCr, CoZrMoateA&EfcflWSri 

[0 04 7]«tatttT«<i2<0tSHaajHc(i2 0 0 to 
e] (tf^t<{i5 0 [Oe ] JJlT) t"fl>^» 

* L v \ ; «ffiiS7j h c *>'±iEffiH^fi^ & fc , ©:a» 

[0048] COSttTitV 2 cOMftlffl^^ Bsll 
0. 6T«± (»4L<{ilTfe(±) 

[0049] RB8tta<OJKW{5, 50-400nmT'J> 

(0050]^, KJSttTflui 2 nmamimmB s 



1 1 

(T) tmmTim2mmt (nm) fc<9«Bs • 
t (T ■ nm) #2 0 (T ■ nm) fcJLL (#4L<J±4 
0 (T • nm) JJLh) T*4ii:ff*LV\ I«Bs • 

[005 1 ] K&ttTtffil 2 OftSiiB ( EMMflMi 3(1!) 

cob) «ottT«i2*«iaw-s#fi*iai3>«. h 

^. oiO. MttTtW2?)*B (E(6j»J»«3fflc7) 
H) fcct^coW;, «38ttTilMi2*a!j£-t*«« 

Ej£l/tES*vO*S£fc;WffiLv\ ifUclO, ft 
KttTillUI 2 ^BW>«$*W&» & #'5 WIZZk tfX' 

$&cdt\ z <r>wm*)%m t> zizmmt %;4xcom& 
it. mmmmmmm^ommm-tizk^x' 
ttz. wm^Tm2±i,zm^tiimmmm 

[0052] i^*«ttT*«2^)«iii<)5iWkSiifc« 

^fflmzmtum*?, mmTmM2<7)mmiz^m 

ffMt"l>£ta*T'#£„ £#WfcfcL R8ttTifiJi2tf) 

7/P:f y*g#5» k'cotfxxftW. Lt:tfx%ffiM> lz 
0. 3-2 0»g«fi*pLT*J»ttfJ:V^ 4fc. AM* 

mtz ^(cKstryprf^j^s**^ 

^EOBMfcflXK-^ ^DiiBtfg&fcfc* CDT\ LJt 
SBtitrdit^-CS*. 4fc, «C&ttTfl!!«2<7)/£J£ 

S£SA L£;rn-fex#X Srffll >T x;\° >y ^ {f J; 
v\ .loro-txtfxfcLTli, mi\fT)Vdy\,zim 
iftmmVO. 0 5%-5 0% (JJ4 L<i20. 1-2 

o%) gjg?i^L^^'x*watffli^fL-s, 
[0053] ffi(6]$ijffliji3{±, &tizmvt>titz*m 

[00 54] £ <9*flKffc LTii. WtRRSSilS fc COT 

m^tf, hcpffim. f cc^ig. r^yrxmm. 

£$rt*fc*>##*U\ Rul^i, Ni^ 

[0055] ^mmBM<omm.mwvit, mm® 

MlcomZO. 5-40nm (*?4L<fil-20n 
m) itS^jftUi. ffi[6l*!lfflie3<?)Jf§*<0. 5 
-4 0nm (*?4L<{il-2 0nm) 0&fflT'£>l>i: 



(7) #^20 03-679 10 

1 2 

$ < -ti Z k « OT\ S£e^>#«ffi*ffiT3 
W£ #JJEBH*St"C* I. fc . Sit^ttS 5 ttittS * 

g{£t&. ttz. zmztfmmmt&k. mm 
mum 5 cr>mw&?&tf±z < & 9 . y 4 x«ftt##fc 

10 <fcH. 

[0056] ffiisj$flffl®3^ts^K{4. mwmitm 

5. ffiSJ16^ffl©ttt^#^^xl»/t^. ^| 

Jwt^sinaiSfc'jvs < ix, imw^zmm^ 

^■yF#±JSSttt<f4fctt. £|ft|ffilttJI30f*ffir 
^SRa£2nmirFfc^S«0tfq?4U>. wO^ffi 
Wffl§RaS-2nmOTtt-|»^fctJ:oT, iSfe 

^•yFS±K3*-HHcffi<U it 

20 [0057] mmmm 3 ojanffl^xfciH««« 

S2:ftca*T'0. 05-50% (ffiKJJO. 1-2 

o%) ms^L^^x. Tfrjytzwmammx- 

0. 0 1-20% (»4L<{i0. 02-10%)SJg 

[0058] wmmm3bmsmm5t<m^ + 
iaw4«<s(t« ; t ifix-% h . 4>r^«4 ^Kft* ^ 1 1 

xvmt> fnmt § ^zj^±$ v&zk #t-# s . 
[ o o 5 9 ] «f^«4 aih c P mm^mmm 

Ir^i^jffi U\ 4»IBW4lC{i, CoCr^Co 
CrXl^CoXl^(Xl : Pt, Ta, Z 
Ru, Nb, Cu, Re, Ni, Mn % Ge ( S 

[0060] +ISJI4C0C O0>£ttii3 0-7 Oat 
40 «ttT*S*»i5>T**. 

[0061] *tsm4 coma, mmmm 5 tfctt-s 
mnTcomxitizximmmmcom:*?. m^^ 
•v k t m&mm 2 k commt^ <%& zkizxi 
immmcoiSiT£&zz%^£oiz-t&tzih^ 20 

nmtlT («ft Klil OnmJilT) k?&0>##tl, 

[0062] MSttS 514. *^)8MkSS«3&gag(c 

fc L, ^< ttCr, Pt, N d$-&A,t:timfrt>% 
» 6 . #7C*^«t IT . C r 1 8-2 8 a 



1 3 

t% (^L<iil9~24at%) , Pt££*a<l 
0-2 0 a t% («F* Kttl 3-1 8at%) X'$> 
•9. Nd£**#o: 5~8at% (#*L<lil~4 
at%) •CftSifc*«*F*LV\ 
[ 0 0 6 3 ] C r<?)#ti^ 1 8 at%mX'ht k , 

c rmmzx mimmizBi&ztimRmnmztf 

«k OiSafBSE^fcJtLfc^/y-f Xit ( s/n ) 
[00 64] CrtfM2 8at%^4 

ti .fctflSBBHfc (Mr) tftWatft (Ms ) OftM r/ 

tt^*fc4>iir. saj^fisa* (hc-v) 

*|6K0«Btt (Hc-i ) OJt (Hc-v) / (Hc- 

i ) <^otLi 3 ti-£ft#&4 . 

[ 0 0 6 5 ] P t 0)&fM& 1 0 a t %*gfT'ft5 1 . 

mmmfcm%ws*.mffim ( k u ) 

%*<I*S*£\ S8ttfl^Crfi«f^|fl»t5Jf36»0 
T"2r< . «HMf(f t f c ctt»<7)»WB]8$*iSfc*>fc: 

[ 0 0 6 6 ] Nd^WO. 5 a t %5felT'#>|> 
[0067] B. Ta, Culi, Itti^Crf^ 

irr & . ztLbfcme>mamz&7m<7)-&m-e8 a t% 

tfFC* Sit ##& U\ 8 a t %£j8*TSani W: 

E««**JJ:t^!ffl8ft (Mr) tmmfk (Ms) CD 
JtM r /M s *lTt^ fcAffi L < &V>„ 
[0068] »tttffltf>Wfc l/CJi. Co20Cr 14 
Pt2Nd (Crtff20at%, Pt#t$14a 
t%„ Nd#f$2at%)Ko22Crl2Pt4 
Nd (Cr*f$2 2at% < Ptff$12at%, 
Ndtt$4at%) , Col9Crl4PtlBlT 
alNd (CrM$19at%, PtMfHat 
%. BM$lat%, Tattflat!^, Nd^W 
*lat%), Co22Crl2Pt2B2Nd(Cr 
M$2 2at%, Ptit$12at%, B##$2 
at%, NdM$2at%) coffi. CoCrPtNd 
IM.CoCrPtBNd^.CoCrPtTa 5 



< 8 > #H2 003-679 1 0 

1 4 

Nd^> CoCrPtCuNdl^l CoCrP 
t B C u N d*6A«««* AW * Z k 4 , 

[0069] mmm&m 5 a. ±M&&^<?m&m 
ntm*$bitzmM Ltzmm&k-rhzk t,r* 
0 0 < k i> 1 «^jjE<ositattJi*» * c: t 

L H . #fcgtt«fl^SLttf>Jg**N d L 

10 [0070] ^®ffiit^ffll^#a^)ffittTOt LT{i 
JJBHJtfc, C o C r P t*&£ s C o C r 3v£& s C 
o C r P t BS^fe s C o C r P t C u^MOUi\ 
Col^ (CoCr, CoB, Co-Si k 
Pdl^fPdB, Pd-Si02f) ommtt®*? 
T b F e C of ^)7€^7 T Xfflt C o C r P t C u 

mmk-t&zkhx-zh. 

[oo7i] 4fc, mmmktzufe. mmmm 

20 AR*m<0JJ*». b c cflfi&*f c cltfi, 7^7r 
&S,WAkt&Zki>X'Zl, 

[0072] mmmm5cDmzu. 3-6 0nm($F 

2L<J45-4 0nm) i:-r4<D#*# £ SlE&ft 

1 5 tf±mmmx% 4 t , & 

30 [0073] *^HJ!(7)fiiIfigEtt« 5<4«Rt:*r LT<7)?I 
Wt(Ms) t«MHft(Mr)«ifcMr/Ms!j« 
0. 8 5jjLh(ff*U<{iO. 9 5feLh. ) M 
r/Ms^O. 8 5 *»oa$(3Bli|gfttt . 

[0074] *i6w^ai»tte vgttft*m 

( v ) fc<S»«»t-^y h (Is) <0«-e*$*i4iS 
tt-ffcfi&^-y y h ( v 1 s b ) 0 . 3x10 

- 16 emu~~ 0. 8X10- I5 emu (fftLKHO. 4 
40 X 1 0-i5emu~-0. 7X 1 O-^eniu. ) OjgfflT 
$>Z>. vlsb^O. 3X1 0- 15 emu5fepT*l. 

lXlffltL<%\\ ttz. vlsb*?0. 8X10 

(S/N) jWt&h.>5r<$rSjfctf>, ff4L<*V\ 
[0075] J8ttS<!0Siiar(6j»fiHS7J (Hc-v) 

(4, 2500 toe] ja±i:t4ifc*w*u\ urn 
» 7i* { 2 5 o o toe ] *js^fig^ie^*{i, Mens^ 



1 5 

[ 0 0 7 6 ] Slttri»K>5»l8yj (Hc-v) iWPtfrlf-l 
OftBtfj (Hc-i ) <0JtT*S^4&Stt»Sia*tt 

(Hc-v) / (Hc-i) **5Ja±-Cft5;fc*«JfiL 
V\ Hc-v/Hc-itf5tt*t5*«T*&*^. UttJI 
«feSffifatt#jI< C o COWit®mV& h C WtfWfc 

(Hc-v) , Mr/Msit i^Et0aS»# < - H 
n) OffiT^filW^. $ MzMiWfmiZJFggX' 

t> USD LT L & 3 I < fa \ 

[0077] &KKfts 5 nmmtmtism ( - H 

n)ll 0-2000 [Oe] ( «t L<«i0 — 1 
500 [Oe]. LK »KK83B 

bM- (-Hn)tf; o*^TOeiM<*c(±, 
[0078] ( -h n > «t % 112 

•fJ:3£ s vsM*tfcJ:0*»3tMHft8t:tjv^. 

T^MHft^gH^®^ tJt»fcfift«ftfc 

j£c Y«fi&»6£c*?OKIf [Oe] ?&f 

Z 1 *<T* &<, £®E«»j»jL (-Hn)fl 

£c tfftgmRtfnT'h&mmiztiZ^zsEcomt: t 

mzfo&W&t,z%cr)mb& (H3*#JH) . 
[0079] SIKfctt LT±(c*it 

[0080] ffill«6{±SElittJi5c7)WA^(iS<'i: fc 

*Hrc „ s i o 2 , z r o 2 £a&i><otf®m*imx'$> 
s. 

[008 1] &S/l60J?§Ji, 
U\ 

[0082] HflH7fctt, A-7;^n^iji-r 

[0083] *HBJO^ie»^(i, #«tHHK± 

Mb , BMb$5tt#Xft£*f LifcSiSfcErti L/tStt 

^tU^<i:i, Cr s Pt, Nd £HA,tm® 
Mc^LTSifi*(6lOS™i: (Mr) fc 
S&MB-ft (Ms ) i<7)JtMr/Ms#0. 8 5jJLhrA 

ttftllSvt-^y h#0. 3 x 1 0 15 emu--0. 8 I 



(9) #H2 0 0 3-679 10 
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?$>&frt>, m^M3m^m^mzmiy-!x 
*t Qm.tt.cvmzgfe&zmz z b t . 

[0084] »:fc±Efl|j£<0««EflB|**18gt-4 JSr 

Mmm. 4*>Tu-f-j>rmbiz£*)B 
[0085] HHHHHKifcLm t^s^a. r 

[0 086] #5xaS*fc LTtt. 7W7r^*7 
X. *SAft^?x*»ftO, T^JVyrXifyXb LXli 

[0087] fme&m 1 1 Ltii. ±.amm. n 

^S*^^ffi(C^ •y d fa^'X>'N°-y ^SSrfflViTN i P 

[0088] mmmat. vmmm Ra^nm 

(20A) OT. »aU<Jilnm«TC**t;i:*« 

30 ^-y Kfttt»±s^«Bi»«iaifcaiLTv^^ 

[0 089] *jt, ^H^/h3fa0 (Wa)#0. 3 
nmHTtiOJfiKttO. 2 5 [nm]OT, ) f 

a*«l On mJJlT («t D*fiL< {49. 5nmfe[T. ) 

nhmmu&zbtfm^'w v<m?f ! £mmzbix 
mu\ m-oh*) (wa) {i, mm. mmz 

10 2 (KLM-T.e ncorll) 

^\ 0 juiTWSffiT^HS b LXMfc-fh 

ZbtfX'th* 

[0090] mizmtxim&mzmix. m 
&g&%i&,mks<?)?- j ryrtwz%mt h. !&miz]&t 

XMUii. Mtl2 h-^J: 0 1 0 0-4 0 CCfcftg&S 
ft*. ^HM!HHKl±t. «CJKttTiM2i:, SmtUff 
®3fc. *SS4t. Sffl8ttS5^So#^t|5]t 

c ^{4 r f vy* h n yx^ «y ^ffic j; 19 s # 



1 7 

i^v-i±o. 2-2. okwtu ifrwmt&m 
&^7-mm?&ztiz£->x\ mwcoumzm&z 

[oo9i] mmm2 mmmtm&t&^v 

-ZfflMt&Zt IZ i. -oX 5 0-4 0 0 nm<7)$mX'B 

[0092] i:ettTtM2 mm&mz^ ®m& 
im£®%izmtitx~z$,cr)X'm u\ nasfm^ l 

T(i. FeCol^ (PeCo, F e C o V&fc*) , 
FeNiMtfFeNi, FeNiMo, FeNiC 
r, FeNiSitt') , FeAlIM(FeA 1 . 
FeAISi, FeA 1 S i C r, FeAlSiTiR 
u s FeAl O&if) , FeCrlM (FeCr, F 
eCrTi, FeCrCu&f ) , FeTalM (F 
eTa. FeTaC, FeTaN^f) . FeMg^ 
A (FeMgO^f) „ FeZrl^ (FeZrN& 
t') , FeCMl FeNl^i, FeSiMl 
p eP^. FeNbm FeHf^l Fe 
B$£&, Fe*60at%ja±*^fSFeAl O. 
FeMgO, FeTaN, F e Z r N£#{f &Z btfX' 
SS. $A>t s Coi80at%JJLt#WU Zr, N 
b, Ta, Cr, Mom<Dot>'J?%<ti>lU$tt 
U T&UyTXtffiiUlXUZ. CoZr, CoZ 
rNb, CoZrTa, CoZrCr, CoZrMol 
■S&ZfflS&linb iXmf&ZbtfX'Zl. 

[0093] mw-y? hizmmizx 

[0094] «atttTM2 *»*U:1!*fc:, f<o«H 
«:fi8ttTtta20Siiit:ifi^g{^ijjUR-tsie^7- 

[0095] msmTWB2£Bmk. eammji*. 

SlJ#i»3£0. 5M0nm(jfi!L<lil-20n 

m) omx-j&j&th. mn&mm<mmzm\.\&xrt 

[0096] EAMIMre#ftl,fc& 1 5-4 0 n m 

Xrt<y99-¥<t bCDti®b LXlt. Co20Crl4 
Pt2Nd (CrM$20at%, Pt^W$14a 
t%, NdM$2at%)Ko22Crl2Pt4 
Nd (Cr^f$22at% > Pt^£r$12at% s 
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NdM$4at%) , Col9Crl4PtlBlT 
alNd (CrM*19at%, Pt^f*14at 
%. B4t$lat%, Ta-£#$1 at%, Nd-^f 
*lat%) . Co2 2Crl2Pt2B2Nd (Cr 
£ifr$2 2at%, Pt##$l 2at%, B£#$2 
atl Ndtf*2at%) <0ffi s CoCrPtNd 
CoCrPtBNdl^t CoCrPtTa 
Nd^, CoCrPtCuNdl^l CoCrP 
tBCuNdl^ 
10 C o C r P t C o C r3R££ % C o C r P t B 

C o C r P t C u^£&<9fl*\ C o£££ 
(CoCr, CoB, Co-Si02f) bPd&-&£ 
(PdB, Pd-Si02f) 0««m*TbFeC 
o^7t^7 r ^fflt C o C r P t C u Ifl^^f 

[0097] ifc, Cr, Pt, NdUWc07C»tL 

t, B,Ta, c u i^ims ^-ftlfrcVTmnfi 1 

[0098] CoJ±I#tU ^<tt,Cr, P 

20 t . n d t^«tw*»<s,* 0 , mmizM ixmmm 

«it(Mr) tiWft(Ms) bn&Mr/M 

v b^a-r'^s^svgtt-fkfi^^-^ >b#o. 3xi 

0- 15 emu-0. 8xiO-i5emuT4SlHtti 
[0099] Co£±jfcftiU ^SKfciCrfcJtf 

U JBKtcffli.^f-+yA*rtiins«3&»i o<-i 0-7 
30 p abtcz&xDmitztmx', f-^v-A-rtt^R^jR 

S UC , 'X A -y t LTItU if A r LX 

mzvxx^ymmz&zzo. zakt. mt 

£A<7-(iO. 2-2. OkWfc U, ftWSIBfcttte-f 

^Av-^pts-fscttioT. mwvmmzmz 

btfX'%h. 

[0100] *A«y ?tiX<mhtf3-2 0 P a ( J: *) 
0tL<{i5-l 5Pa, ) T*4<0j&«#4U\ 
[0101] *mTMfcWMfc«HIKC'm*ft 
ftS%&{i. CoCr^(Cr<0Ml(i2 5M5 
40 at%) &BmbLt:M<yjr?~y>yh*mm<?>tf 
CoCr^tUli, CoCr^-Co 
CrXl^CoXl^ (XI : Pt. Ta, Z 
r, Ru, Nb, Cu> Re, Ni, Mn, Ge, S 
i. 0, N*JilfB*»^aif*i.4l«4feJi2aeU:) 

B«ff A« 1 a t %JiLhOM^fcfc(t^ C rffi^'4 0 a 

t %mb tnhx 3 ) ^xa 7 *fctt-ejS8w-4<w#* 
50 [0102] sMtii»«Lfc» s &aam* mm 



( 
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[ o l o 3 ] 8 fete, fiW±te{iififStejEt^-7^ 

[01043 xmitm^xw&iizwmmmmi. 

mmMtmff* C o U 4«fr< 1 i>, Cr s 

Pt, Nd*^«B«*»64r»), «tteML-CSE* 
fa^SJ&ft (Mr) fcfifflKfc (Ms) t OJtM r / 
MstfO. 8 5ja±T* 0 . vSttftftWtl&fti^^- 

^^h^-cas^sjsttftKat-^^h^o. 3x 

10-' s emu-0. 8xl0-' 6 emuti5liei^ 
[0 10 5] &1zW&Ltz<?)X>^y h£m^ 

ttftwwmjTmt. mwm&MW. c o 

U W<ttC r< Pt, Nd£^£'*ffi#>fe& 

««testUTse^-|6i<o«s«^ (Mr) 

ft; (Ms) iOJtMr/Msfr'O. 8 5 lMh"C£> 0 , vS 
SvE-^yr^'O. 3xl0- 15 emu-0. 8X10 

teSjftf-SifctfY**. 

[ 0 1 0 6 ] JjEK$ra^*ffl»fctt»E 

B^nsfi, aite*t»j«<oa»aa«**5ot. @ 

S«$ft5 0 £@£8^3£&!£fMBtt$5 1 1 , & : 
WMft5 0tetPg5rieiSB4tl»^m^'y K 5 2 
k , i >y K 5 2 ^MSfMft 5 0 te*f I Tffl 

ttilSiS-frS'vy KEfS 5 3 1 , IE£§B4ftWM 
5 4 1 &MTl^. IEg?f£1if*!Ul$ 5 4 fi, fl-gfl 

5 2te3&-5£ 0 , KM\7 h* 5 2*>fe<7)W£ft-t£ MS 
LT $#S&teiH& ; t *«r S ft X o te=5r-5T ^ 

s. ^mnm^mm^mzm^&m^^v V52 

teii, H4*^Ft LTE±ia$y£i5i^* (GMR) m 
^•y H fcffluft £ t * . ijaBEaiE»B4*ltte 
t.Cr.Pt, Nd*^£*ro*6ar»K 3HRte*r 

UTsajrrt^seaMk (Mr) tfpa^t < m s > t 

OifcM r/Msi'O. 8 5 JjLhT* 0 , %mttm k & 
#0. 3xlO- 16 emu-0. 8X 1 0" 15 emutS 



1) «Hf!2 0 0 3-6 7 9 1 0 

20 

m%mm z t tfx-% , m&mmm uzm 

[oio7] H4ti. *mmmmm<?>m2<r)% 
tmmz*i-i>e>x\ im&im 1 twm i &Ttm2t 

[0 108]®lS1tJl8tel4CoSm^^ s CoCr 
PtX2£& (X2:Pt 1 Ta,Zr,Nb,Cu, 
Re, Ni, Mn, Ge, Si, O, Nfc itXBOo *> 

i iaifci±2aia±. > si^i<w*fit*s. 

[0 109]««tt*8tt, «HyjHc0«5OO [O 
e]£lh (Sf*L<{il000 [Oe] 111) X'fohZ 

[0110] WmmsnW- 150 nmHT (iff 
^L<(i7 OnmiTF) XfohZktffttLW mm. 

[01113 mmm8nmB.&Tm2 t^m^i 

tei o^^rftteSKSiis Fteisssa* 

nt h z k ifiX% I (DX'tt 1 1 v ». 
[0 1 1 2] MOT8£t£tt& ( rtteJ;r), j;^^ 
WteWBttTflW 2 ■C0&*;$r«K0)#jR* fli* ft ; fc 

LT, fei*S4B#cOX7-^-hf+^teffi<-ri>ii: 

*iT^ft. 

[0113] wmm8ff)mmmmtitnsbiz. 
tta« i k m&am 8 1 <ontc c r ^ttm^ B2mm 
mim^xi>£\,\ 

[oii4] txtm&mm&mmmm-Mz 
<mxn», m%kiz j: o«aaatT*i2 -e 

Srifi L , <XV ^'SBWJfflll 3 , , SifiiittS 5 

&x^".y^a=5rt*teJ: mtfll. dt^T&m6&cv 

^jj-yt'-Affi, ^A- 7 ^^i'l:J;')» 
*. <K^T', r^-yh-y^a, ^fyrj-ha^rt'teJ: 

[oii5] mm. mmmmmuz^ 

Uf. fi'7Z.im/N i A 1 G&M/C rMo^±m/ 
C o C r-^l/C o C r P t B£&g<9»jfc£3Nf ft 

te^^<08W*^LT«Mtt)Bte^*iS|«»(t 

StWtefift^-ftftff. 7 9 0 0 0 0 A/m ( 1 0 

0 0 0(Oe))«l#ffiU\ 



( 

2 1 

CO 1 1 6] 

*A^ti»c -3010) oj^^y/\WcJR£L 
T\ IM£glxiO- 8 Pai:£4a'Cj£B*f*yA 
foim§5.lt:&. £<0#?X36ftJ:<C8 9Co4Zr7 
Nb (CoMI89at%, Zr^tl4at%, N 
b-£**7at%) «^-y-y h^ffl^TlOOrJilT 
^a^ST'SUI 1 0 0 n mO&®irF«yi2 J^A' 7 
OfifcRU;. £<9R0tt««jB»KBs (T) fc 
Kilt (nm) ct)«Bs ■ t (T ■ nm) ifil 2 0 (T 

• nm) Tfo&zt zm&m&immfegm < v s 

M) -CWgtfc. 

[0117] ifcvv?. £££ 2 0 0°CtcJa^LT. iJE 
ttBBMtTJfilifc, Ru*-y v h£fflVYOWS2 0n 
m<^|fi|IW»Jl3£]BjSU 65Co30Cr5B (C 
o#fi6 5at%, Cr^«3 0at%, B-£Wj| 
5at%) *-y-yh£ffltvrEJP5nmO«flfflR4. 
6 8Col8Crl0Pt4Nd (Co^ti68at 
%s Cr^fil8at%. Pt£W*10at%, N 
dMi4at%) ?-y-yh£fflVvtl8W2 0nm«0 

fc*3V>T(i. MSmn-^^j; LXT)Vzfy&m 
lr\ EEAO. 6PafcraffiKU:. a»v?, CVDSt 

e y yffifc: i 0 / 7 ;M- n * 'J x-y/i^. £ & § $jf 

(wtW2-i i ) a*»ttfli5^ffljstws^ifc 

C0118] (JtW 1 ) «fe»aF*^5XS« ( 

•y ( r^A'as?c -3010) co^mt^ w< 

flfcJRgl/C. IiJ^ES«l xi 0- 5 Pat^r|,i-C'^ 
Rf-lrWtofcfcSlUif*, ^£0Xf7XffiS±t8 9C 
o4Z r7Nb<9?->-'.yh£fflWCl 0 OrtlTOS 
Kia^TMJ? 1 0 0 n mtf)RKttTflfil2 tJUIvftZ < 
IDjRilUS. £OjR<3ttW«5|lfcKBs (T) fc&g 
t (nm) <0|Bs • t (T • nm) ^1 2 0 (T-n 

m ) -c** i t zmrnmMmtmmmm (vsM>t 

KBLfc. &lvC\ fflK^OO-CfcilflRtl/t, ±I2$K 
KttTlfiliC Ru^-y 7 h^fflWCJU? 2 0nm 
<0EfflMffll3*#j£U 6 5Co3 0Cr 5B^-y 
7h^fflV^TMJi5nmc7)4 3 f§ll4, 72Col8Cr 
1 0Pt^-y-y h*JflVvc2 0nmtf)filffl8ttJl5£ 



2) #^20 0 3-679 1 0 

2 2 

PafcTjSKU:. CVDffifc J: nm 

C0H9] {\mm2-\2) mwmm5^mLt 
^sifcjawi, Jtw 1 1 mmz ixwmm® 

[0 1 20] 1. 2cr>mMm 

mmmssmti. rnmrnm^mm (vs 

) M) fc-C8»£Lfc. frfc, Se*|ft|<o«10j (Hc- 
v) i:ffi[*I^r(6]£7)«®^ (Hc-i ) cOifc (Hc-v) / 

( h c- i ) mmimTcoz 5 iz%m us. mmr 
imzm%wsT>i$:%mftf&i. <h c - v > 

fe. (Hc-i)li SSfflfcW&tfft, *»oPJjafr 
r&J *> t < (i€Efiri6|fc*f LT«%WMn3*i& lotcLT 

[ 0 1 2 1 ] vis bOlFfifeSS:. Ht&sfl&Si 
[0122] *JfclEiiH£*H!fcS\ GUZ I K&SU- 

hry^-ff-'-RWAi 6 32. fc^yxfyx 

^FSl 70 1MP£fflWCj|t}gUs. »S^^#tt 

offfiifctt. H4»fcE*«sos8t ( gmr ) m=f-m 

<Wf«5 0 0kFC I t LT«S*tfofe. 
[0123] »S«^#"iHtt ($tf$J8) to^TJl. 

yx?yFsi70iMP£fflv\ 7 orfctj^TJffi 

Hf&S 5 0 k F C I ZfrZ'tr-otz^ m%Z&® 
1 »ft«S^a}*(C*f^-*aj*OffiT* (%/d e c a 
de)2r, (So-S) xl 00/ (SoX3) 

^Tjtajtfc. zn&z&^x , soiimmmmmz 
mmmtk 1 zi>bL s s « 1 o o 

[0124] {mm 1 2 ) ffi*m*.<r)jf?xmL < 

A7iK. ^ag2. 5>fyy) *Dc?nhn^ 
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